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Objective: This study aimed at assessing the adequacy of blood pressure (BP) control with the
Chinese herbal fomentation at Yongquan point (K1).
Method: A total of 51 participants as a group were enrolled. In 10 participants as the subgroup,
BP data were compared with those simultaneously recorded from the radial artery of the same
side. After the baseline examination, each enrolled patient participated in one session lasting
24 hours, during which Yongquan point (K1) of both sides were fomented with a mixture of
Chinese herbs. The technique of 24-hour Ambulatory BP monitoring (ABPM) was repeated at
baseline and on the day after the therapy.
Results: The systolic and diastolic BP measured intra-arterially during the test were, on
average, similar to those measured noninvasively. Patients obtained a 6.0 mmHg reduction
for systolic BP and a 4.8 mmHg reduction for diastolic BP during daytime. The rate of adverse
events was 2.0% in the group.
Conclusion: Our data demonstrated that BP recording by the ABPM method in our study
provided a relatively accurate estimate of the average radial BP of the population. So the
conclusion, “Chinese herbal fomentation at Yongquan point (K1) of both sides has some hypo-
tensive potentials” was more reliable.t of Nephrology, Jilin Chinese Medical Hospital, Gongnong Road, No. 1478, Changchun City, Jilin
acopuncture Institute
2.07.020
Table 1 Baseline characteristics of patients.
Characteristic Value
Age (y; mean SD) 45.0 10.5
Male gender (%) 52.9
BMI (kg/m2; mean SD) 25.2 3.8
GFR (mL/min per 1.73 m2; mean SD) 85.0 8.5
Antihypertensive class (%)
ACE inhibitor or ARB 29.4
CCB 39.2
b-Blockers 19.6
MSSBP (mmHg; mean SD) 146.0 8.5
MSDBP (mmHg; mean SD) 91.5 1.5
ACEZ angiotensin-converting enzyme, ARBZ angiotensin-
receptor blocker; BMIZ body mass index; CCBZ calcium-
channel blocker; GFRZ glomerular filtration rate;
MSDBPZmean sitting diastolic blood pressure; MSSBPZmean
sitting systolic blood pressure; SDZ standard deviation.
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When the various principles and theories of traditional
Chinese medicine (such as Yin and Yang, Zang and FU), and
pathogenic and exogenic factors were employed, some
alternative therapeutic methods were proved effective in
lowering blood pressure (BP). It was demonstrated that
acupuncture at the Yongquan point in mice could reduce
the BP significantly [1]. The antihypertensive effects after
Yongquan stimulation were also reported by Inchauspe [2].
But its postulated antihypertensive efficacy in humans was
not subjected to rigorous testing. Our study was designed to
assess the adequacy of BP control with the Chinese herbal
fomentation at Yongquan point (K1).
The technique of noninvasive ambulatory BP monitoring
(ABPM) was well established as an instrument in clinical
research and as a diagnostic tool in clinical practice. ABPM
made it possible to record the BP throughout the whole day
in patients engaged in their normal activities. So we applied
the ABPM method in our research. We also compared the
ABPM parameters with intra-arterial BP values in a subgroup
to make sure that the results were more reliable.
2. Methods
2.1. Inclusion and exclusion criteria
The inclusion criteria included 140 mmHg  systolic BP <
160 mmHg and 90 mmHg  diastolic BP < 100 mmHg. The
exclusion criteria were a history of coronary artery disease,
heart failure, stroke or transient ischemic attack, left
ventricular hypertrophy, diabetes mellitus, and renal
failure.
2.2. Hemodynamic recordings
The ABPM was performed with Meditech ABPM-04 (Meditech
Ltd, Budapest, Hungary). The study was initiated between
08:00 and 10:00 AM, and the ambulatory BP monitor was set
to measure BP at 15-minute intervals from 08:00 AM to
08:00 PM and at 30-minute intervals from 08:00 PM to
08:00 AM. The nondominant arm was used for cuff place-
ment. Patients were instructed to keep their arm immobile
during cuff inflation and deflation, but to otherwise go
about their daily activities as planned.
The intra-arterial BP signal was obtained by a catheter
that was introduced percutaneously into a radial artery
after local anesthesia with 2% lidocaine. The catheter was
connected by a rigid polyethylene tube to a Statham
transducer, and signal was recorded on a Grass polygraph
(Grass Equipment, Quincy, MA, USA) to allow calculation of
systolic, diastolic, and mean BP. The intra-arterial signal
was stored on a magnetic tape.
2.3. Study protocol
Study protocol was approved by the Jilin Chinese Medical
Hospital. Protocol summaries were reviewed by the
participants, and written consent was obtained on the day
of the study.A total of 51 participants (39e57 years) as a group who met
the inclusion criteria were enrolled, their clinical BP measure-
ments andblood sampleswere taken, and the ABPMdevicewas
attached at the next visit. Out of the 51 participants, 10
volunteers (39e46 years) were selected as the subgroup. In this
subgroup, BP data were compared with those simultaneously
recorded from the radial artery of the same side. Intra-arterial
BP was recorded 15 minutes after insertion of the radial artery
catheter. During a 1-hour (during 08:30e10:00 AM) period when
theparticipantswere lyingquietly, BPwasmeasuredby the two
methods (resting conditions).
The day after completion of the 24-hour BP recording,
the ABPM device was collected. After the baseline exami-
nation, each enrolled patient participated in a session
lasting 24 hours, during which Yongquan point (K1) of both
sides were fomented with a mixture of Chinese herbs: Fu Zi
(Radix Aconiti Lateralis Preparata) 5 g, Wu Zhuyu (Fructus
Evodiae) 5 g, Chong Yuzi (Fructus Leonuri) 5 g, Luo Buma
(Apocynum venetum) 5 g, and Tou Gucao (Herba Sper-
anskiae Tuberculatae) 10 g in dry powdered form were
dissolved in fresh warm water (20 mL, 35). Yongquan point
(K1) was identified according to traditional methods,
located on the mid-line of the sole of the foot, 2/3 of the
way forward from the back of the heel. BP recording over
24 hours was repeated the day after the therapy.
The sleep and wake-up times were reported by partici-
pants and recorded for further calculations. Daytime and
nighttime were defined as from wake-up to sleep time and
from sleep to wake-up time, respectively, for each partic-
ipant. No major changes in hypotensive drugs had taken
place during the 1 month prior to the study, and no alter-
ation was made throughout the study.
The primary end points for clinical efficacy were the
differences between baseline and post-treatment ABPM
measurements.
2.4. Statistical analysis
All BP parameters were analyzed according to the time
period: day or night. Comparisons between baseline and
Figure 1 BP parameters measured noninvasively and intra-arterially in the subgroup.
An alternative: hypotension and Yongquan point 307post-treatment measurements were made by paired t tests.
All analyses were carried out using SAS version 8.02 (SAS
Institute, Cary, NC, USA). A p value of <0.05 was considered
statistically significant.
3. Results
The baseline clinical characteristics were summarized in
Table 1. One patient enrolled in the group did not complete
the BP monitoring. The patient developed local red skin
rash 8 hours after the fomentation and discontinued the
therapy. Four days after the discontinuation, the skin rash
disappeared. The rate of adverse events was 2.0% in the
group.
BP parameters in the subgroup at baseline were shown in
Fig. 1 The changes in intra-arterial BP were calculated by
averaging systolic and diastolic BP values during a 1-hour
period and comparing them with the 1-hour average ABPM
values. The systolic and diastolic BP measured intra-
arterially during the test were, on average, similar toTable 2 Ambulatory blood pressure parameters at base-
line and post-treatment.
Blood pressure (mmHg) Baseline Post-treatment
Daytime
Systolic 152.5 10.2 146.5 9.0*
Diastolic 95.0 6.0 90.2 7.5*
Mean arterial 99.2 8.5 97.0 10.4
Pulse pressure 45.3 9.7 44.9 10.0
Nighttime
Systolic 146.0 8.5 145.5 7.5
Diastolic 89.5 7.5 90.0 5.0
Mean arterial 95.5 7.2 95.8 6.5
Pulse pressure 43.3 7.0 43.1 10.5
24-h
Systolic 143.5 10.0 141.5 8.2
Diastolic 89.0 7.5 88.0 6.5
Mean arterial 98.5 11.3 97.9 12.0
Pulse pressure 44.3 9.6 43.9 10.0
*p< 0.05.those measured noninvasively. The average between-
method discrepancy in the evaluation of the BP changes
was never greater than 1.3 or 1.0 mmHg for systolic and
diastolic BP, respectively.
The BP parameters in the group as a whole at baseline
and post-treatment were shown in Table 2 and Fig. 2. There
were no significant changes in 24-hour or nighttime results
of BP parameters after therapy. However, significantly
lower daytime systolic and diastolic BP post-treatment
were detected.4. Discussion
Our study in the subgroup confirmed that systolic and dia-
stolic BP measured by ABPM method were similar to those
existing in the radial artery. It implied, in a larger number
of participants in the group as a whole, that this similarity
extended to the measurements of 24-hour BP.
There was currently little doubt that 24-hour ambulatory
BP was a better predictor of mortality and morbidity than
conventional or office BP [3]. This was shown in the general
population, elderly, treated and untreated hypertensive
patients, and older patients with systolicediastolic or iso-
lated systolic hypertension and with refractory hyperten-
sion [4]. Although debate continued on the relative
importance and prognostic significance of daytime and
night-time ambulatory BP, daytime BP significantly pre-
dicted all-cause and cardiovascular mortality, coronary
heart disease, and stroke [5e7]. In many cases, a rapid
increase in morning BP was a contributing factor to the
development of stroke and myocardial infarction [8]. In this
study, we obtained a 6.0 mmHg reduction for systolic BP
and a 4.8 mmHg reduction for diastolic BP during daytime,
which suggested that Chinese herbal fomentation at Yong-
quan point might have hypotensive effects. So, our findings
carried significant prognostic information in patients with
hypertension.
Our study also showed that despite the extensive
daytime BP reduction by herbal fomentation, night-time
dynamics of BP is maintained. These different effects on
daytime and night-time BP may attribute to the presence or
absence of intrinsic sympathomimetic activity [9]. Sensory
stimulation may occur during cuff inflation and may cause
cortical arousal, disturbed sleep, and raised BP. This
Figure 2 BP parameters measured noninvasively at baseline and post-treatment in the group.
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among normal volunteers [10]. In this study, the different
effects may be associated with disturbed sleep and reduced
physical activity, characteristics that influenced dipping.
ABPM may itself induce nondipping and thus mitigate the
prognostic significance of the dipping phenomenon [11].
In traditional Chinese medicine, hypertension is gener-
ally believed to be caused by imbalance between liver-yang
and kidney-yin [12]:
1. Hyperactivity of liver-yang. Liver is related to mental
activities, such as thinking and worrying. Mental upset
or a fit of anger may cause hyperactivity of liver-yang.
On the other hand, excessive liver-yang turns into fire,
which, in turn, injures liver-yin and eventually leads to
hyperactivity of liver-yang.
2. Deficiency in the kidney-yin. Kidney-yin functions to
restrict liver-yang. Deficiency in the kidney-yin impairs
its restricting ability, which leads to overactivity of
liver-yang. Liver-yang going upward leads to an excess
in the upper part and a deficiency in the lower part.
Chinese herbal fomentation at Yongquan point (KI-1)
helps treat the overactivity of liver-yang and leads the
liver-yang to go downward. It helps the body regain its
natural balance.
Our study also had limitations. Although similar, the BP
parameters obtained by ABPM and intra-arterial recording
were not superimposable. For example, BP was more vari-
able during the day because of physical and mental activi-
ties. The resting BP values obtained in the subgroup were
often slightly lower than the true daytime BP values.
Furthermore, intermittent BPmeasurements might not have
captured the true average daytime BP completely. Finally,
the measurements in the subgroup could have been
disturbed by the white coat syndrome. The intra-arterial
recording constituted the white coat window, reflected the
patient’s attention to attaching and removing the device in
a medical environment, and was often abnormally increased
[13]. Itwas desirable to followa larger number of patients for
a longer period of time todetermine anappropriate target BP
to be achieved.
In summary, our data demonstrated that BP recording by
the ABPM method in our study provided a relativelyaccurate estimate of the average radial BP of the pop-
ulation. So the conclusion, “Chinese herbal fomentation at
Yongquan point (K1) of both sides has some hypotensive
potentials” was more reliable. The implementation of
fomentation was convenient from a physical perspective
and would be well accepted by most patients.Acknowledgments
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